Flunarizine is a highly potent inhibitor of cardiac hERG potassium current.
Flunarizine has been widely used for the management of a variety of disorders such as peripheral vascular diseases, migraine, and epilepsy. The majority of its beneficial effects have been attributed to its ability to inhibit voltage-gated Ca2+ channels in the low micromolar range, albeit non-selectively, as flunarizine has been shown to inhibit a variety of ion channels. We examined the effects of flunarizine on potassium currents through cardiac channels encoded by the human ether-a-go-go related gene (hERG) stably expressed in CHO cells. In this study, we have characterized the effect of flunarizine on biophysical properties of hERG potassium currents with standard whole-cell voltage-clamp techniques. Notably, flunarizine is a highly potent inhibitor of hERG current with an IC50 value of 5.7 nM. The effect of flunarizine on hERG potassium current is concentration and time dependent, and displays voltage dependence over the voltage range between -40 and 0 mV. At concentrations near or above the IC50, flunarizine causes a negative shift in the voltage dependence of hERG current activation and accelerates tail current deactivation. Flunarizine preferentially blocks the activated state of the channel and displays weak frequency dependence of inhibition. Flunarizine also inhibits KCNQ1/KCNE1 channel current with an IC50 of 0.76 microM.